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Outline

ÅWhy is coastal ecological flow assessment needed?

ÅDefining ecological flows and past work

ÅWhat data is out there for this effort? 

ÅWhat are challenges/limitations based on the data availability?

ÅWhat  aspects require more research and future efforts?



Why is coastal ecological flow 
assessment needed?

ÅFlow alterations have been shown to affect fish and 
macroinvertebrates.

ÅRecent evidence suggests that groundwater inputs and low flows 
may be declining along many Coastal Plain rivers.

ÅPopulation and economic growth in the Coastal Plain (and 
Piedmont) suggest we will need more water in the future 
presumably leading to less instream flows.

ÅChanges in climate, land use, and water use may affect streamflow 
and water quality. 

ÅBased on Session Law 2010-143, DEQ is required to develop 
basinwide hydrological models for each of NCôs 17 river basins to 
predict the places, times, and frequencies at which ecological flows 
may be adversely affected in North Carolina (NC DEQ 2013). 

ÅNC ecological flow efforts in the Piedmont didnôt cover the 
majority of the Coastal Plain, these streams may differ based on 
low slope, tidal influence, and salinity.



Defining ecological flows
ñstream flow necessary to protect ecological integrityò (amount and timing)

ecological integrity : ñthe ability of an aquatic system to support and maintain a balanced, integrated, adaptive 
community of organisms having a species composition, diversity, and functional organization comparable to 
prevailing ecological conditions and, when subject to disruption, to recover and continue to provide the natural 
goods and services that normally accrue from the systemò (NC DEQ 2013). 

Session Law 2010-143 (https://www.ncleg.net/EnactedLegislation/SessionLaws/HTML/2009 -2010/SL2010-
143.html) was enacted in response to concerns over water availability in North Carolina. 

Required NC DEQ to develop basinwide hydrological models for each of NCôs 17 river basins to evaluate if there is 
adequate water for all needs, essential water uses, and to predict the places, times, and frequencies at which 
ecological flows may be adversely affected in North Carolina (NC DEQ 2013). 

Coastal streams - present particular challenges for ecological flow assessment due to the lack of streamflow data in 
tidal areas, flow reversals from wind and tides, spatiotemporal variability of salinity in coastal waters, and complex 
river -gw interactions. 

https://www.ncleg.net/EnactedLegislation/SessionLaws/HTML/2009-2010/SL2010-143.html


Earlier Work by 
Coastal Ecological Flows Working Group

https:// files.nc.gov/ncdeq/Water%20Resources/files/eflows/sab/EFSAB_Final_Report_to_NCDENR.pdf

https://files.nc.gov/ncdeq/Water Resources/files/eflows/sab/EFSAB_Final_Report_to_NCDENR.pdf
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Earlier work by Coastal 
Ecological Flows Working Group 
By Eban Bean and Mike Griffin

Origin by reach 
Evaluation of medium vs low slope cutoff 

Medium =>2.51 mm/m
Low <= 2.50 mm/m

Tidal effect is below 1 m elevation


